Introduction
The 2014 Ebola outbreak in West Africa is one of the largest Ebola outbreaks in history. Early detection is critical for rapid initiation of treatment, infection control and emergency response plans. To facilitate clinicians' ability to detect Ebola, various syndrome definitions have been developed.
Methods
To create and validate a detailed syndrome definition for Ebola, we utilized the literature based methodology developed and documented by GUARDIAN researchers.
1,2 The syndrome definition utilized clinical signs and symptoms that were documented in historical Ebola cases.
A testing sample of 800 randomly selected emergency department cases (i.e., true negative cases) and 200 synthetically generated cases (i.e., true positive cases) was created. These 1,000 sample cases were evaluated by the GUARDIAN surveillance system to determine the probability of matching the Ebola syndrome definition. A probability of 90% was utilized to designate positive Ebola cases.
We identified the main signs and symptoms contributing to the identification of Ebola cases and conducted statistical performance metrics. Clinical review of the false positive and false negative cases along with a sample of true positive and true negative cases was conducted by a board certified emergency physician and an infectious diseases expert.
Results
The Ebola syndrome definition was developed with 14 articles (10 used for developing the syndrome definition, and 4 used for testing the definition). The sample size for these articles was between 1 and 217 positive Ebola cases, with a total of 678 cases across the 14 articles. The publication timeframe for the articles was from 1977 to 2005. Some of the main signs and symptoms from the historical cases that contribute to the Ebola syndrome definition are presented in Table 1 .
The initial results for the sample testing data showed accuracy, sensitivity, and specificity were 96%, 89%, and 97%, respectively. There were a total of 22 false negative and 27 false positive cases.
Conclusions
The initial Ebola syndrome definition utilized by the GUARDIAN surveillance system contains similar signs and symptoms to the current CDC case definition, but also includes additional signs and symptoms such as abdominal tenderness, thrombocytopenia, nausea, malaise, weakness, and loss of appetite. In addition, the GUARDIAN system provides the relative importance of identified signs and symptoms and allows for proactive surveillance of emergency department patients in real-time. Though we didn't include epidemiologic risk factors, such as travel to an infected region or contact with an infected person in the syndrome definition, GUARDIAN has above 89% sensitivity and specificity. Thus, inclusion of epidemiologic risk factors would further enhance the early detection of Ebola and possibly other viral hemorrhagic fevers when used with the appropriate high risk population. 
